TOWARD AN INORDINATE FONDNESS FOR STARS, BEETLES AND
discriminate between population and speciation patterns on a given ultrametric tree. GMYC 161 analyses under a single-threshold were conducted in R (R Core Team, 2014) using the package 162 "Splits". The bGMYC model was performed using "bGMYC" (Reid and Carstens 2012) in R 163 using a subsample of 100 trees from the posterior distribution of BEAST as suggested by the 164 authors. Markov chain Monte Carlo (MCMC) chains were run for each tree for 10,000 165 generations with a burn-in comprising the first 1,000 generations once the log-likelihood values 166 had stabilized, and sampling every 100 generations. 167
Automatic Barcode Gap Discovery (ABGD, Puillandre et al. 2012 ) is an exploratory tool based 168 on pairwise distances to detect automatically significant difference in intra and inter specific 169 variation (i.e. barcoding gap), without an a priori species hypothesis. These analyses were 170 performed on the abgd website (wwwabi.snv.jussieu.fr/public/abgd/abgdweb.html. Accessed 171 2013 October 12) selecting default parameters except for the relative gap width (X) which was 172 set to 1 and the number of steps which was set to 100. The distance matrix was build under a 173 K2P model. 174
Species boundaries were subsequently defined based on the congruence of the three methods and 175 are detailed in the discussion. 176
Species tree inference 177
Maximum likelihood (ML) and Bayesian inference (BI) phylogenetic species trees were 178 generated from a concatenated alignment including cox3 were used as outgroup taxa (cf. TABLE S1). ML analyses were conducted using RAxML under 185 a GTR+CAT model (Stamatakis 2006) . The robustness of the resulting phylogenies was tested 186 using 1000 replicates of a rapid bootstrap heuristic (Stamatakis et al. 2008 ). BI, using MrBayes 187 v3.2.2 (Ronquist and Huelsenbeck 2003), initiated with a random starting tree and ran four 188 chains of MCMC iterations simultaneously for 100 million generations. The first 100,000 (25%) 189 trees sampled were discarded as burn-in, based on the stationarity of lnL as assessed using Tracer 190 from one to 15 specimens per species, were examined for morphological analyses. Every 208 specimen studied morphologically has been sequenced for at least the cox3 marker. A few 209 sequences which were too short were not included in the molecular analyses. Descriptive 210 statistics were generated for the anatomical traits and correlations between them were tested to 211 select independent traits for subsequent univariate analyses. Mean anatomical traits were tested 212 for equality by a one-way ANOVA and post-ANOVA Tukey Honestly Significant Difference 213 (HSD) tests. The data were tested for normality and homogeneity of variances by means of a 214
Shapiro-Wilk test of normality and the Bartlett test of the homogeneity of variances. The 215 thickness data were log-transformed prior to analysis, to meet assumptions of normality and 216 homogeneity of variance. All analyses were conducted using R. Ecologically, we identified three 217 major substratum preferences in the field specific to some groups of species: (1) niched among 218 or growing on live corals, (2) growing at the base of live corals, on dead corals, coral rubbles or 219 bedrock and (3) growing niched among Sargassum beds. 220
221

Results
222
Species delimitation 223
Species delimitation based on the cox3 alignment (610 bp x 210 sequences) using GMYC under 224 a single threshold resulted in an estimate of 37 for MOTUs, with a confidence interval of 36-49 225 (FIG. 4) . The number of specimens per MOTU ranged from 1 (singletons) to 45 with an average 226 of 6.5. bGMYC analysis of posterior probabilities of conspecificity within cox3 Lobophora 227 clusters was high (P > 0.9) and resulted in a species delimitation which was marginally less 228 conservative than GMYC, differing in 2 cases only ( 
Morphological and ecological characters 251
The morphology and ecology of the specimens from New Caledonia were studied to determine 252 up to which extent the MOTUs are morphologically and ecologically diverged. For practical 253 reasons we introduce names of newly described species already in the sections below. Results 254 and interpretations of correlation analyses between the nine anatomical characters measured are 255 given in the supplementary text (TABLE S4) . Boxplots were used to show inter-and intra-256 specific variation of six anatomical traits (thallus thickness; dorsal and ventral height; medulla 257 height, width and length) (FIG. 5) . Anatomical characters related to cell height differed 258 significantly among species as well. On the other hand cell length and width displayed some 259 14 variation but were overall less diagnostic. Among the three independent anatomical traits (i.e. 260 thallus thickness, medulla width and length), the thallus thickness presented the most significant 261 interspecific variability and was therefore retained as the only variable for the ANOVA analysis. 262
The thallus thickness ranged from an average of 57 µm for the thinnest species (L. petila) to 407 263 µm for the thickest species (L. densa). A continuous grade from these two extreme values was 264 observed and the thickness of several species overlapped. The amount of intraspecific variation 265 differed, with the thicker species presenting a greater variability. A one-way ANOVA analysis 266 (TABLE S4) (TABLE 2 and TABLE S6 Decisions as to which of these putative new species should be described de novo are based on the 329 availability of a representative set of specimens for a single MOTU and congruence between the 330 various species delimitation algorithms. In this we opt for a conservative approach, describing 331 only those species for which we had (1) at least 3 sequences (specimens) for cox3, (2) at least 332 sequences for the three markers (cox3, rbcL and psbA), and (3) which resulted in consensual 333 results between analyses (GMYC, bGMYC and ABGD) and genes. In other words, we opted for 334 the least inclusive species delimitation. Based on this rationale we describe 10 species de novo 335 Table 1 . Comparison of species delimitation analyses. 600 Table 2 
